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/'-^/ijtlT APPLE lljjf IBM 4341' 



Very Large ;jl Large Scale Integration (LSI) ^ , ^i 
.y.^^i> Lf ^ scale Integration (VLSI) 
UT ^if'l/ Microprocessor- 



-J L-U ^ JL^I /i 
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(XEROX) 



urt,i j 3J p\ ^J- ffurw, - 
< >'''*> ' >'<5 c^> Jr ^C/ 



<$- Plain Paper Copier^ Jl 



r t- (T j^ , |/ ,brj u r- .igae ^ Chester Carlson 
- L/ / I/, Electro Photography 
r^ Xerography 



. 194g J3 ^ 

.1970- U6^ L-t. ^U 



Xerox 



'J^sU (J^^ (Electro static Image) jLf J^j 



<L- "' J 3 



-^J^if Cndmium Sulphide L. Selenium y^V 7 ^U ^ j 

(Duplicating cT^ t^^ 1 ^ J ^ ^^'^ L/ L> c/ (5 

Machine) 






C/ 1 ^ Selenium \J\S ^ (JT^ u/" cf - c/ 1 ^ 



u: i/ 1 - *f 

i^/V Jx/(/- 
Exposure 



Halogen -i 



/J Lf" ^t /- -r 

Microprocessor Control System 
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X ^H-i / cJ". ,.^j iL^l Exposure;^ j-* I/; , ,(.- ^ i\ L- 



L/T'(J y ' jl ^ > ' <=- (J-^ 1 ^ Microprocessor Control 



JslT 3^U Zl 
/L^o 
y\ (f~ s v Power Supply Unit(jljj jj ^ Jl. - 



Ul 

' J ~?>tf--<^ 6* "j/ 



(jfy/ -i-tf 
/'i/'"''-'^!/^- 1 Bubble Jet Printing 
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u 

(Telex) 
t* _ ^ ^jj$ ^ Teleprinter Exchange 



.c '_L- C.L.Krumm/ 
.1930^- ' 



Ci/ ^' ^- I/ 1 -1940^1- l 1 
^ Key Board L. f\> ^ f^i Ke Y Board l^rV i 

" 



V . '* ** 

Punctuation ;;> >\ & l3j/(Sniall) l- n\ (Capital) ^'/. ^ J 

-_^ 

-l,l;l Marks 



y ; 
-v 

j; (Capital Letters)^/ 
L " Punctuation Marksj 
^^^ Punctuation Marks 



69 



v Jr /^. - 



u L , r k ^5 c ^ >J^ j ^\ j ^ L . 



i,. /r ' 

^- J~ i"-> Exc 

^. -^'-Y- jlif Local Call 

National Call Jb'jl, ^_y t ^U-,;^ j 



i^L u' " /T 6/i/J J*'(J'_ "7 





IntRrnHtional Call 



fk-z-w l>lex Exchange f.^^,l\t,l_, 5 

*J*r.&\$& *v* 

- I X 

-^ 11 ^ Telex Exchange 



041 






& 
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) * *^y~ 

Gatex / ' J* 

'>/;- Ma (\ r a is 



^^ ^-V^" 

C/_ ^ 



_- /JVt, J: ^ ^' >- ' 



Autn y ,i PcrtoratHd attnchment ^T ^ o 1 - Jj 

j ^ u ^i, _ L , ^f ^ .y- J>\j Transmitter attachments 

,.%,' , , r ->' - (^.L" ",/>/<. Perforated attachment 

' y ^- /' / Lx 



Autn Transmitte 



r attachment J ^-S.~ - LL : y 
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(Fax) 






t 



Facsimile 



T .18431. Alexander Bain . 



: ,/ 



L- Arthurs Korn^;- - 1902 J^^ ,/> ^ J',f 
j/^'^^/ Optical System< I^I 



Wire 



: ,* ^ J:' 
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Ra(iit) Photo Circuit 



Analogue fit; lU ^ 



- ^ JU/ Rf-ciHv.r 
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0uotatlorL 



_ 
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l",/ JV. - l~ ^ 



' ^ U." L ' ^ ; ' - U 



; . -" >. 



L/ 



^vj/ J' - J ' L - ^r- 



!T> ^ /ij r 



l - -T- (3 "' 



L* i 



J 



^'i / 
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5 O 



le I/- / it U:/- 



^:^-^< -^- - 1990 ^r^ 

45 LLiTi /v_> 



U, 



& or , 5L 
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J ^ V l 



u: -C/' - 

4^0 (Jk (3""" J >\ % 



lA^i/^oi. 

1 )IJ ^ <Li\{ 
^/ Messenger 



i: 5-U 



ECIL 



L ^-^ -1987^ jr^ J 
^(5 ^'(J^/ 



- v u 



u 
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(Radar) 



/ - ^ \f- (Raciar) j^j jW (^ ^ u\r^ UT ^ " U? 
fj'-^^^&tf' Radio Detecting and Ranging J 



Robert Watson 
Transmitter ) .^"V - ^ 



- (Indicator) ^>" yji (Reciever) 
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JL 



Jljflf&l J"> <z, (f '-< 



u 



uf Jt- 
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(LASER) 



C.H.Towne SU : 

Waves) ^^ 



/I JL- T.H.Maiman ^ -"i960 //;/ (> / '^ ^ 
W LASER ^3^1 (Ruby Crystal)^ j/L i- ^'^ 



a>'3l'l .IRASER ^ 

.UVASER 



Beam ^' 1 
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fc L// 



if 



- ^ J Ifr (j U^V ^-" l " 



_ 

i/* f^ i? -^ ' L/T' J-^' (Monochromatic) 
(Deviation) jl/i ^ ^' ^/ ^ 



ykl 



T U 



UT 



(Meteors). 

t'^- ;lv3J:>J 

^/ (/ f^' ^ 



30 



Micro Waves 



Cellular^ 

Nucleic 5^1 H* ^' - *J- Cl; ^ J 1 ^ 1 tT >"" - Metabolism 
-^ * ;jl A ""<!<--> A(.i-- Acids 



. jyjL-^ L I* l^JI^ '(/*</* (Photo Chemical Reactions) 

f\ "l~/j*)f /V 1 ^ j?""b;*!^ 

Pace .<=- ;*VU ^ JvlC-' ^ J^ (J^ arrhythmia 

maker 



Laser Radarxl / J^'^ ^'3^ 

^:'-- ClJ/ Liclar f. 



y-^J-^ (Air 

>^ - ^ OV s=^.L 

- Jli^ Holography 



; (Ultra Violet Rays)ijf\^(ftil ( sjp\b^^3(j 
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(Fibre Optics) 



y o^_ 

r, r 7n , <"- -^ ix i/ r , . 

^-~y t/'y y fwJ (jv**!)' jj> *-~ o )j^&\%i\>**^\r\3 y Jl^ < 
^<^Jll/ (Fibre Optics) (/^I^IJBJC^ 

/ Charles 

* jl~ S i I i c a L ^TiP t ^^^ (J* (J^ t - ^-fc* 
z^lirif Optical F\bre (ji t(j*i2~y' l jjl?'"*) jC 

ft L ff- v^ 

* tTc/ 1 k ^^ 

(Total Internal Reflection) 



i *< 

vjl (J7J ( i 



Opto Electronicsy j j> ( \6-e- /* ^ >O ( Electronic-s 

-^CleL/(j^ Photonics ' 
.1979 
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Link 



140 



j& A 



Copper 



(Generations) 



*Jl - 1976 - 

j^ ; (Wave Length) 



10 



50 



10 



- micrometer j(/ <=^yU : m) - <: 
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Digital <Lr t ^ 

L *>v. <j/f 

Light 'Laser Diode / 
Long Wavel Short Wave^>3<il Emitting Diode (LED) 

-^U*l 



( Si|ica > 

V^ 
^l jj/Ltf I" /1J 20 ( 

-~(l 
Melting Point V IS> / jT- u? ^ 



' -'* 

Detector t Amplifier t Transducer ^ ^- ^ fr t ^r 

^^J-'L^ Decoder 
* - 

(Copper Wire) ,C -4^ 

* Copper Wire 



J^ iL c/i- t/? < 
J^L ^ .L^l /l^ olirjl)^ 

copper /-ife; jiPiy t/'/tf- u? 



wire 
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Terminals , (/y 



Micro Wave Ovens 
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Wiring j;> -( iu^VyV u\ (jj Jtf lr "'- U 
XU J^-J (_/ k-^'izj i/ Instrumentation' 



Broscope 
Fibroscopes 

ill/ 1 ^ U^" j J '^'' ^ ;l f 

Combustion Chamber i>\ (J^. tfls <. Bores ^.\ ( 

Fibroscopes (^ l ^Lr'l <L. 
Fibroscopes 

^' Jil Boiler 
Atomic Reacter .Llj <L/'>-, (jL-t 



Tumor L 

'<L-. Biopsy jj) <-(^\- (jy.'-b*. Endoscopes 



>/ JlAl 
Endoscopes Zl ^^ '<-<L jVl/ yjljjv^^ U J /^ ' U? 1 
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/lJ 4 ( .1995L" 



OPTEL ^jl ITI i^i-l ^y t C/:> -l ' HCL Jl J 
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(Pager, Mobile & Cellular) 



- Uj * ^ cifVl^ 1 ^^ c/" ' <r- ^^ 



(Personal ^Uj/ lJ^^ ^l> .^-- .1, y, !>- r j,,^ 

< ^i!olP^(_f a:? '-i/u r ^lS x <LL^ / jyl communication System) 

< jy> j i ^(f-^uJ^if-'dftf t/-- tfzf/f jiUiy 

imageL Data 



^ ft-. ^x J lllj 



Numeric Pager (1) 
Alpha numeric Pager (2) 
^ Numeric Pager 




Pager 
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O ^ Specialist 



' .} 



Radio - ^ iT/J'-V" Ur RAdio Data System Encoder 

J Data System (RDS) 

' 



lji'^vi^ Dish 



Antenna^l/J^^^ encoder 
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L/ c^rT (/oU^^ J/ JJ of - < c/J/ 



i/ ^Jr * * " 

t i 




1980 

Air Phone'Advance Mobile Rhone Services (AMPS)^ ^/l 
J-L^Post Call Service (P60) ^Cordless Service* Service 

^ ! ^u: t1984 

U^^jS-JiS. 1990- 
Digital Cellular Commun 
^Joj-^(J^^ Air Phone Service^jLf--^^ JlJ^ ication 

ki""</i- ^(3^^ ^^ ^^ ^^ ^^ o'^uT L/^-^^^t^ Cel ' ls 

(Space (jjjJlp JlV yj' JLp (J^y c (Jt^**' ^ ^ <*_ J> ^^T! <^ uJyj 
^- ki^rT' (J (J^L^-*- 5 ^ Cordless Service-^fyc^/" Crafts) 
/ Base Station <l c^li /^J^- (Jy 

Cordless 
Hang 

x Hang 
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Base Service Station 

(Hexagonal) e/^ 



Master Switching Centre (MSC)l BSS 

1 Trans 
trans 



Standard j 
ADC 5, 



Digital 



BSS/ GSMc^tT 
Home L Master Switching Center(MSC) f ~ - <~ 

Location Register (HLR) 
P Subscriber^ 



Visiting 6>' . U" - -T 

l^yi/ MSC>,I BSS>.,3^ Location Register (VLB 



^ GSM ' Subscriber/ 
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(Radio Telescope and Astronomy) 



C^ JL' ob UT -19321. Karl Jansky '/jg I y> j (/l 



Grote/* t^ ^ oJLyl c^f j'l - ^ (j^^ Jf^ < 
^L^.^/J^L./^jLi^i^^u^lt^l^ljL- Reber 
<LD/ (Radio 



(Optical Telescope) ^. 



'' (j/i> '^ ( Astronomical Telescope ) \j*-ji> ij 
, u^. Ji} 6/^ o''- i r ^ i (Reflecting Telescope) c 
/^ vjji JL> j -Jrjlf ^ UC% l/j, li ,jl ^.y j- of-/!/ fl/l 



r, 

-^fot/ 

t (1) 
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yji (Amplifying System)^' J(j>^ (2) 
(Recorder);;;^ (3) 
>' yr- .i. CVi ttfi^J) &.^-c-j^ V c/ ' 

u v/ <jk> 




Kit Peak National Observatory 



Radio Astronomy 



- L 



Radio 
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Milky 



/ ^ , ^ Jit / 



Pulsars- c Micro waves ^^'^3 



Pulsars - ^ Lx, ^1 , Quasars 



Quasars - ^ 
Mi, ky 



Quasars 
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Super nova *- ^ J* 



Black Hole,, - 




(Neutral Hydrogenlc 
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Background / 

J ( ^ U-^ f 17 ("/ > 

i/^ Super novaLi'i *- 



(Nascent 

Quasars yjl Pulsars 



^ij , ,1964 vjl- ^ 
Hydrogen lons)(jlj> 



? I/ Radiations 






10 



Milk v Wa v 

(/' 



Stars) 
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(Electron Microscope) 




(Compound &,,* y/ '* ^* Microscope) 
Phase Contest Microscope .& Microscope) 
.Fluorescence Microscope , Infrared microscope .Ultra 
Violet Microscope . Interface Micro scope -Polar 

Sing Microscope 



(Micro structure) 

L /l i JiL/' 1 (Optical Microscopes) 



J 

(M9ifyn 
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(Elecron Microscope) c^ 
(Electon beam) J-* 
iT ^ y3 ^ t/ 1 -fV J^^lt & { .3jf' Jt/vi c/X >.>e- Jk 



M. Knoll ^ 

^^-lLU-. E.Ruska 



Electron gun ^ c/ 1 ^^ J^ J>-<^ J/ (Refraction) ,J(Wl 



L/, ^ A>/ ^ 3, jr, ^Uy^" Ji of- J' 



. Slector ,/ , J.X^/I , JlP > ^ ^ 
Viewing jji Viewing Screen , J^X Exposure time 

-L/1/5 JsU* control 
Metallurgy Bacteriology . Virology * c^ 



( -1928 

(j .1960 - (f Transmission Electron microscope 
( .1965 j)\ Scanning transmission microscope 
. Field ajli* <j - jj Jfc, Scanning electron microscope 
j^ Emission microscope ' t emission microscope 
JslTcxt ^ U^U&u d^(f' Scanning tunelling microscope 

J^ 



98 

"if 



(Cells) oL^'iL^olp^j Micromolecular 

' /(fir- t-^y^.i j$>j. <j>fct->jf~ J^L-f^\ks 
' 'endoplasmic r el iculum'mitrnchondr a -membranes 



jtf U? ^- rtl -^ enzymes ^ Mitrochandra 
mitrochndra ^^ r> i( r/*>j? //' - //I -Llff" 

^^ ^^ j >^ * .. 

DMA - L\ L/ / (/- s ^\ ($ DMA 

'j * (cromosomes) 
?^ * Hereditary character 
(tissue) o^L 



^ (Jl^^L- (j>; oi ^ jU. - 

Har Gobind jb ^U JC^j>^^\^iyf Jsy Zl *1973 

Gene J\^ j /^ 1 ^ ^ Khorana 



Quality Control^ 

^t^ 

^^L/ ( L/r^-^ikLT Paintit 

Silicon yjf ^ j^v^ < Circuit ;> Zl Chip A^lj <Li? iC 
(/ 1-^ Jr tl ^L y&> ^ov/J^^^lk^^L^jt. (/ Wafers 



^>^^ 
Albert 



^ .J976 ^jl - sj** Black and white 

l^f* ^ A 

- (j * tf r* Black and whitej^^^ Michael Issacson 

-1981 jC^ 




(PHOTO TUBES) 



(Electro Magnetic j^^ ^^ Os. <jb '<-} \S*' } 
-L^y/^i^i^^^j-iy^Jji^^JUj^ ^- Radiations) 
(Photo Electric ^ (JU JU^ / j </l <L, u/l^ >; jyUj - ^ 
(Photo ^ (JL^ cji^l 2_b ^y, j'/^yi (/I ,jf- ^ 2^T Effect) 

Jr'l^.yl J^jL^-t^S-LlI/ Electron) 
Pohto Tubes ' -r <'3iL.^ <-, x. L. 



- ^ Lr, (Electrode) B/ 

(Electric Circuit) 

._/ j^- *-. ClJ/ (Cathode) B^ j^ ^Ji y> >t- tf 
/^- ^_ LV /^ jt\ Utl U t/1^ 1 JU- 
/^ c4- ^. L\L>. ( Anode) ^ c 

y y ^ ^ j - ^-> J-. u> r ^/^ tT^ df j /*=- Cie i 

' Thermo Electric Valves < 

^- (Source) 



100 



(Electric Current) 




jlf 4=, >LI (3^ 
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-jo 



- ^ L\ L/J L^ I ^r .L /J 

r^i^^^^i, (/Lst 

Spectro Photometer- 



jf ,,i ^i ^ j> (/j^xfyy - tf, CiA J/ ^ 

j. L^^" j^-V / t/- - <;_ I/ L |>. (Densitometer) 
(Optical ^'uT J/V </ i>^ .Lij ^L, ^_L ^ (Spectrum) 
Zl cT jy J> - ^ f k L/ Jl^l ^ ^1 ^/ r >- Density) 

'^ (Source of Light) 
/ (Sx: c/l - ^ CV L/ 
(Astronomical Telescope) 
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(Atmosphere) 



(Jupiter) $} ( ( M ars)'> , (Venus) 



- 



'/: c/"./^ ^'-i j- I ,y vl, r 

" ** ^^ ^. U". 



-0 (_T <<> ofj^>'L/j' (Helium) 

>^ ' /'(' /-' " 

^--f-^-^^^ Uy ^v^^-jj (Gravity) 



600 



L < (Cosmic Radiations) j/b^ Jills' utyk 5 - ,ji, 2- 1 " 
-^ (X-Radiations) ^i/b^t) >jl (UV- Radia tions) <j/V" 
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135 



* 170 f^ ol, ,jl 1 _ 

ll ' 

j / J 6-^ ^ 
L^'- ^ l (^ ^ (j ( ^ 

- t ^,2-r 
15 U. 



y t 



(Tropo 

(Strato sphere^'lTiy 
Meso sphere 
Thermo sphere 
Exo sphere 

^>- 
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80 U 






^ or 



y>?-, (Electricity 



.uy J-'i* 



. 



?-Ji~ \^~ ->'><- (Photo Synthesis) 
(/I- tf-C! AV, JUl^c^ r^^f^ 

u? t-SJ:*~(j: a-'^W v. tf }&<*>> 

c/ 
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) 31 2 



(3 ^^* 



Moment of Inertia 1^ /*; 



.1972 



Ll/ U JjL ^ B'or' jyJL'L 



. 



/ 



L" 10 



50 



t-i JJ.L 
".^ 

J 60 j^ y >>^U t r?~,/./ t /l 



jr. I>VL 



10h 



(5 ^ 



o/* Jt-41, (J 
(Balloon) jj yL-^ ^r 






s ^ \>j)}}\ ^ Ui?- 4^_- Jli/ Ozone Layer - ^ 5^ 

/ 50^^ 
y 



?(jL/^ Jc^'^> (J 



85 ^ ^ SO^-^LlJ Meso Sphere 



!-<_ Jko % 

i * t ~* ' i *"* 

- -^ " 1^ 

/>* j/r S ^ 

z<~- ClU Thermo Sphereo/JU-? 1^^ l o^ ^/i 



(Meteors) 



F2yj< F1 t E : 

x /* s >* 

^LlM (lono SpherR)^tr 5 /^/J^ 



107 



100 E, 

F2jjlyJ>/ 350 



/'* 
0'V^-^ 

Shortoy F1 jjl / Medium Wavesc^y E I?; 



Waves 
U ^kA 1 !> ^ -/ -*^ Short Wavevjl Medium Wave jij i_-/" 



5008/1,-^LU/ Exo Sphere Bj 

T.V/' 600 
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( Environmental Pollution) 



-, (Air Pollution) 



1^ ift^brij&tf (Water Pollution), 

/*",.,- / ft 2*-^-*^ ^ Pollution) 



r 1 ( ~ f* * 

(Noise Pollution) Jjjy' (j ^ UT 

^-U^L}^ (RadiationPollution) 
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(j\fi Dh 'A c- (JX& (fu^*-*/* - (jLf- "7- \J k L/>U 

[ * ([ ^ S* * . ,.l .,fi 

^ 10 



a/'/' ur i-y'^3 ^ ^ r^^L j-*i/ ^ 



/I j/- 



. 1991 
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<y 



J-> L Over active Thyroid .. (Anemia) 



? j^^ (/ ^ ^^c/ 1 1/^ 1 " J 1 ^ 3 " *=- - 




V u ' ^ J /t 

^ 

J\f ^ L y L / ^C^i < jyj (j i 



I <Llj id. 



20 1 



>. L> 



- 

'V' 1 ^^ i/'V U^ 

'X* ' (/ ^ 



^ 

' Li? J 1 ?-^' 



11 



JD ^ 



90 L-./7) cJj>^ (fJ^J 



, ^ L\ L/JL^I iL^ 
z. t^l ^^^ C,/( 

"" 



> 
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,1980 



y 



if > 



Meus Valley 



Donora 



Penny Sylvania oH 



-1952- 



^1960 yj< . 



Jy 



.Electrostatic Precipitators .Scrubers 



' (2) 
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Inertial Separators ;*' Gravity Settling iChamhers 
^ Desulfurization .yj/^U'^Ll^ 



-ruj-l* (Lead)c^<^ j^l-kt/jl^lj^^ij^l*' 1 (4) 
,/ Internal Combustion J* Z ^f\ *L. Jl^i ^/i ^' (5) 



- U r*. - 



Over LoadedL ji yyuAy'yj^kJyyjlL Jly^i (8) 

tf ' U *^ 

l>- T J>: (9) 



(10) 
Jl 



90>jl Ethanol^ 10 



;u-i (Tii- 

*" 50 



jj (Inorganic) ut- v^i (Organic) 

Jt" ^' // ^Lf '- T- (Solute) 
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C/'- v- * L - 

'/ ~ 



1 ^ 7 ^ -: t *"' < .<:" < -' 
s H r d ' n e *- - J o 



u '/ u^'^r oi" <- )H4 -=- -r } i3 o ?fj ' (3 1 

-'"' ' ^"""^ ^ >L - ' ; i^ 0"' ' *-' ^ r-'^ J U ' 0"'- ^1" 

tr - ^ ; , ' A- ^-i/ ;u- ; j i "^- :: ^ / 



56-387 ^ Jl^ ( ^ J^ L J&-- L?/' ^'^ ^" 
t^. ij" rf <- 4 X s\^ <z- Gasiro Entries 

^nlA^3ro jy Epidemic Of Enteric Disease ^L. *>? 
(/I/! *L'j ^Lr c J^U <^ J 1 ^" 1 *^ Jt o?^ 1 - ^i **> ^'^ <z- cJ^ 



- uT 1 0. 



J 
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^ Ammonia ;ji Phenol .Cyanide ^r o L 7 ^- 'U' ll - J > J 1 '' -^^ 
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JV L^ ^ fe"^L t/" ^ ^-y 
Ul^ 1 6PPMI 5PPMJ 

\*^f / ;l>2> PPM _-p -Jr' J" DDT S" ' A- 
jj)-- Part Per Million ji/ ju-^ PPM i- ^ U 
- 1 9 7 5 1. J-^ W? ^'"o t 6"' ' C/_ >' ^ T- "* -^ ' 
* fi U'J 



-f. 5rL- ^1 L (/A /?' t^f- 0-^- 

4- j-i - - " ; L - 



' 
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^ Neurosis n\ , 



'/ 



ev j,i, -^ / 

S UncJ 

\ 2- f&l 

^ 26 fjji,^. - , 



j.y 580 t 
( sJ f f"-^ ~ f 

Rock oiLj^+fjij J^ #^ (jK^X^/^s* t-s.s_^*(s (f- 
Noise Traumatic ^2^^;^ and Roll 
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(ACID RAIN) 



( U 



L.i j <Lu -Li 



<L / A 



jl tV ' 

jli/^- ^ ^ >V T(J Li' (/ 



of^ L - </ 



Jtv - 



of ^ 
utv u: ^ 

1- ,/!>-, 



JL 



! 18 

"' (j L IM - 4- (j -^ *-^ 1 4 , 

All- <!inf-'(J^ 5j I y t a;^ j ^, ' ^v/l(J ^(^^5' - ^L 

C . ** ^ v ""T. v c 

'' '""' "" ^- f r t (Nnutra!) 






/T L v - v 3 ' "f- ^' jf t J f ^ ^' -' ^-^^ ^ ^-^U - ^ 
Ivf K-, ^ 5 . 6 gTI J iTt/' c/ A 0^ ' ^ ^ 0"' ' L ~ 



il^jsi . y\ JL : ^_ ur; c^flP j 1 ^ 
* ; ^ j ^ Ji y r, /*<=. 5 /" g" J - ^ j L : vi/(/ ^ Li-' 

" 



JL- Arthur Ruston j^ Charles Crowtfier & ^. 



( 



I>;^LIZ>(/ < 



-' * o >: o r 



4.8^"l l jir / JL Zlt/A. j^'t J'o*""./;'^ -1974-I/ .isg" 1 

_ i/ tJ' U 



l 6, IT J-7 J>'L- ,,i ./ 



< J 



, _ 

* 



~ J L J l^f > >- ^ >- T l- j U ^ c r ^ -J i ^ 

, ^lV J, : / 
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(Ozone Layer) 
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(Appendix I ) 



(Spectrum of Electro Magnetic Radiations) 

(Wave length) (Radiations) (Frequency) 

(m) (KHz) 

IO-" -------- .............................. 10* 

(Gama Radiations) 
10-" ------------------------ .............. ]0' f ' 

(X-Radiations) 
10-" --------- ........... ------------------ 10' 4 

(Ultra Violet Ratiations) 
IO- 7 - -------- ................... --------- 10 

(Visible Radiations) 

(Light) 
10-" -------------------------------------- 10" 

(Infra red Radiations) 

(Heats) 
10-i ----------------------------- ......... , s 

(Micro Waves) 
10-' -------------------------------------- 10" 

(Radio Waves) 
10 3 -------------------------------- - ----- 1 
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(Funclainental 
Colours) 




(Additive primary colours) 




(Substractive primar\ colours) 
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(Appendix II! ) (3) 





(Building of Electronic Equipments) 



(Apperr 



(pH of some compounds) 




pH 

(fb 14 

(Increasing 13 

Alkalinity) 12 (Ammonia) 

1 1 *"" 

10 

9 

(Baking soda) 

8 i5r-r<Ll/ 

(Neutral -7 (Distilled water) 

Solution) 6 JLir t L/'X 

5 

. (Pure rain water) 

4 JL T i/^lM 

3 (Vinegar) J^- 

^r-'r'J-^cT^ -(Lemon Juice) 

(Increasing 2 t/^r^ 

Addit >' ) , '(Batteiy acid) 
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